It has been well known that triphenylethylene derivatives such as tamoxifen, droloxifene, toremifene and panomifene are very useful selective estrogen receptor modulators to prevent bone loss and breast cancer. 1 The triphenylvinyl moiety is a very important framework in these types of analogs. Among the triphenylvinyl moieties, β,β-bis(4'-methoxy)phenyl-α-phenylvinyl moiety is of particular important because a metabolite of tamoxifen formed in patients is 1-(4'-hydroxy)phenyl-1-(4'-dimethylaminoethoxy)phenyl-2-phenyl-1-butene 2 which binds to estrogen receptor much more effectively than tamoxifen. 3 Therefore, a variety of easy transformations of functionality on vinyl carbon with keeping the β,β-bis(4'-methoxy)phenyl-α-phenylvinyl moiety is a quite important synthetic target for the synthesis of various relevant compounds. Generally, most of triphenylethylene derivatives have been synthesized via several methods. A classical method for the preparation of triphenylethylene derivatives involves addition of an aryl Grignard reagent to 1-alkyl-1-phenylacetophenone, followed by dehydration under acidic condition. [4] [5] [6] [7] Another efficient synthetic strategy showed McMurry reductive cross-coupling reaction of substituted benzophenones with propiophenone in the presence of Ti metal. [8] [9] [10] Finally, triphenylvinyl bromide provided an ideal and versatile intermediate for the synthesis of tamoxifen derivatives. [11] [12] However, these types of synthetic methods still have some drawbacks such as specific preparation of triphenylethylene derivatives, lack of transformations of functionality on vinyl carbon and low yield. Thus, we wish to describe a new and efficient method for the preparation of an ideal and promise intermediate, β,β-bis(4'-methoxy)phenyl-α-phenylvinylstannane reagent, for providing a variety of functionality on vinyl carbon and to show several transformations via tributylstannyl group in this paper.
β,β-bis(4'-methoxy)phenyl-α-phenylvinylstannane reagent can be synthesized via 3 steps from the reaction of 2,2,2-trifluoro-1,1-bis(phenylthio)ethylbenzene (1) . 13 The reaction of 1 with (4'-methoxy)-phenyllithium in THF at -78 o C, followed by warming to 0 o C, afforded β,β-bis(4'-methoxy)phenyl-α-phenylvinylsulfide 2 in 74% yield. (4'-Methoxy)phenyllithium reagent was prepared from the reaction of 4-methoxy-1-iodobenzene (8.0 mmol) with n-butyllithium (6.0 mmol) in ether at room temperature for 20 min. The reaction pathway seems likely that the initial reaction of 1 with (4'-methoxy)phenyllithium via attack of sulfur atom provided the carbanion bearing trifluoromethyl group which quickly underwent β-defluorination to give β,β-difluorovinyl sulfide. This sulfide is so reactive that it quickly underwent addition-elimination reaction with (4'-methoxy)-phenyllithium twice to provide 2. Oxidation of 2 with mCPBA (2.5 equiv.) in methylene chloride at room temperature for 5 h resulted in the formation of β,β-bis(4'-methoxy)phenyl-α-phenylvinylsulfone 3 in 90% yield. When 3 was reacted with tributyltin hydride (6.0 equiv.) and catalytic amount of AIBN in benzene at reflux temperature for 24 h, finally, β,β-bis(4'-methoxy)phenyl-α-phenylvinylstannane 4 was obtained in 93% yield.
The synthetic transformations via stannyl group in 4 to provide a variety of functionalities on vinyl carbon have been well known procedures in organic synthesis. Therefore, the treatment of 4 with n-BuLi (1. Table  1 . When [I] was treated with acetaldehyde and benzaldehyde at -15 o C for 1 h, the corresponding allylic alcohols 10a and 10b were obtained in 61% and 80% yields, respectively. However, [I] did not react with ketones, such as acetone, acetophenone, cyclohexanone and 1,1,1-trifluoroacetone, except for trifluoroacetophenone. The product 10b underwent the cyclization in the presence of AlCl 3 (1.0 equiv.) in CH 2 Cl 2 at -78 o C, followed by slowly warming to room temperature to give the indene derivative 11 in 78% yield.
The cross-coupling reaction of 4 with iodobenzene in the presence of a mixture of 10 mol% Pd(PPh 3 ) 4 and 10 mol% CuI afforded the coupling product 12 in 78% yield. The acylation reaction of 4 with acetyl and benzoyl chloride in the presence of a mixture of 10 mol% Pd(PPh 3 ) 2 Cl 2 and 10 mol% CuCN also provided the coupling products 13a and 13b in 61% and 72% yields, respectively.
In conclusion, we have developed a new and efficient synthetic route to β,β-bis(4'-methoxy)phenyl-α-phenylvinylstannane reagent and demonstrated the introduction of a variety of functionality on vinyl carbon via tributylstannyl group.
Experimental Section
General. 1 H NMR spectra were recorded on a 100 MHz Bruker AC-100F NMR Spectrometer with tetramethylsilane (TMS) as an internal standard. Infrared spectra were determined on a Mattson Genesis series FT High Resolution Spectrophotometer. Mass spectra were obtained using HewlettPackard 5890 GC/5970B MSD (EI, 70 eV).
Commercially available reagents were purchased from Aldrich, PCR and Tokyo Kasei. All solvents were dried by general purification methods.
Preparation of 1,1-bis[(4'-methoxy)phenyl]-2-phenyl-2-phenylthioethene (2)
. n-BuLi (2.5 M solution in hexane) (4.8 mL, 12.0 mmol) was added to a solution of piodoanisole (3.74 g, 16.0 mmol) dissolved in 10 mL of dry ether at room temperature and then the mixture was allowed to stir for 20 min. The mixture was cooled to -78 o C by using dry-ice/isopropanol slush and then a solution of 1,1-bis(phenylthio)-2,2,2-trifluoroethylbenzene 13 (0.76 g, 2.0 mmol) dissolved in 1 mL of THF was added into the mixture. After slowly warming to room temperature, followed by further stirring at room temperature for 3 h, the reaction mixture was quenched with 3% HCl (20 mL) solution, extracted with ether (20 mL × 3) and dried with anhydrous 
Preparation of 1,1-bis[(4'-methoxy)phenyl]-2-phenylpropene (5)
.
